Astrocytes modulate macrophage phagocytosis of myelin in vitro.
Previous work from this laboratory has shown that both macrophages and microglia phagocytize relatively little myelin in vitro under basal conditions. In an effort to better simulate the conditions within the central nervous system (CNS), we have co-cultured these cells with astrocytes, the most numerous of the neural cells in the CNS, and have compared myelin phagocytosis in the co-cultures with that in cells cultured alone. Both macrophages and microglia in company with astrocytes phagocytized about three times as much myelin as controls, as measured by the formation of cholesterol ester, while astrocytes alone showed little evidence of myelin phagocytosis. Astrocyte-conditioned medium increased phagocytic activity in macrophages by 2.3-fold, and by 3.5-fold in microglia. A number of adhesion molecules and extracellular matrices were tested for their effects on myelin phagocytosis. Matrigel was most effective in activating the macrophages, and in the presence of conditioned medium, stimulated these cells to phagocytize as much myelin as when co-cultured with astrocytes. On the other hand, Matrigel inhibited myelin phagocytosis in microglia. These results indicate that activation of macrophages by astrocytes may be due to an adhesion component, as well as to soluble factors secreted by the astrocytes. While microglia were also stimulated by conditioned medium, adhesion to astrocytes or Matrigel induced a downregulation in phagocytic activity.